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This paper attempts a preliminary comparison of the rate
of learning when all possibility of error has been eliminated
by means of some extraneous control, as opposed to the usual
procedure of learning by the trial and
error process. The two methods may
be termed 'controlled' and 'free or un-
directed' learning respectively. The
nature of the problem may be more
adequately comprehended after a de-
scriptive account of the apparatus and
the mode of procedure.

A diagram of the problem box is
given in Fig. I. Its dimensions are
2 ^ x 5 ft. It consists of a 10x13 in.
food box A, an initial 3 ft. runway C,
into which the animals are pushed
through the door B, which is then closed,
and two diverging paths R and L which
finally merge into a common path D
which in turn leads to the food box by
the door E. These return paths can
be closed as desired by sliding doors at
X and Y.

The problem to be mastered was the habit of alternating
choices between the two paths R and L in the definite sequence
of R, L, R, L, R, L for each day's test of 10 successive runs.
In the controlled learning the animals were forced by the
swinging door Z to choose according to the given sequence by
alternately closing the entrance into each of the diverging
paths R and L. But one path was open at a time; the
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FIG. 1.—Diagram of prob-
lem box.
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possibility of choice was eliminated; errors were impossible.
The rat was forced to respond correctly in the desired sequence.
In the test for free learning the door Z was removed and the
rats were confronted with two paths at the end of alley C,
of which only one gave access to the food box. One error was
thus possible in each trial, and the animals were compelled
to learn to eliminate these errors and to choose correctly,—
to learn to select the proper sequence out of two possibilities.
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FIG. Z. Graphs representing percentage of correct choices.

The group employed in the free learning consisted of 12
rats, and they were given io successive trials daily. The
record of this group is represented by graph A, Fig. 2. The
values represented are the percentages of successful choices
for successive ioo trials. Since but two opportunities of
choice are given, it is obvious that the initial record of a group
of rats will approximate 50 per cent, if the choices are dis-
tributed according to chance. As the problem is mastered
the curve will rise from 50 per cent, to 100 per cent.
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The controlled group contained 13 rats, and the previous
conditions were duplicated in every respect with the excep-
tion that the responses were controlled by means of the
swinging door Z. With this group training and test series
were necessary. In the training series the responses were
controlled as previously described. In order to determine
the degree of mastery resulting from this mode of training,
a test series was interpolated at regular intervals, in which
the door Z was removed and the animal allowed to choose
between the two paths as in the 'free' procedure. A test
series was given every 5th day, or 10 test trials were given
after each 40 training trials. The records representing the
mastery of the problem with this procedure are thus based
upon these test trials alone. The records for this group are
represented by graph B, Fig. 2, in which the values are the
percentages of correct choices for the 20 test trials given for
each successive 100 trials. The two graphs thus represent
the relative efficiency of 100 free trials as compared with 80
controlled and 20 free trials.

It is evident from an inspection of these graphs that
neither group is likely to master the problem with any high
degree of proficiency within 2,000-3,000 trials. Since we
wished to study the relative effect of various combinations
of free and controlled trials, it was soon apparent that the
alternation problem was unsuited to our purpose because of
the extended time necessary for its mastery. Consequently
we decided to discontinue the experiment in its present form
and employ some simpler types of problematical situation
like the maze and latch box.

While the group graphs give but little indication of any
possibility of ultimate mastery, yet an inspection of the
individual records reveals the fact that seven of the 25 rats
made considerable progress and gave every indication of
finally attaining a high degree of proficiency. Each of these
seven animals attained a record of 80 per cent, or better;
three made records of 90 per cent, or better. Two other
animals started with very high records but gradually de-
creased their scores throughout the experimentation. The
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remaining 16 rats rapidly adjusted themselves to the problem
at first but soon fell into a fixed mode of response and made
no further progress.

There is but little difference between the records of the
two groups, but such as it is favors the group with the free
mode of learning. Of the seven animals that attained a high
percentage of correct choices and gave evidence of an ability
to master the problem, four belonged to the group whose
learning was undirected. The values for the group given the
free mode of learning are the higher throughout with the
exception of the initial value. This initial record constitutes
no valid exception to the superiority of this group, however,
as this value is based upon the initial 100 trials, while the
corresponding value for the group whose learning was con-
trolled is based upon 20 trials after the animals had been
subjected to 80 training trials. By computing the initial
record of the group with the free mode of learning at a cor-
responding period in their training, a percentage of 72 is
secured. With this correction, graph A represents the higher
values throughout with the exception of the final value where
the two records are approximately identical.

Although the 80 controlled trials were not as effective as a
corresponding number of trials where choice was allowed,
yet one can not maintain that these controlled runs were
wholly without effect. It is hardly probable that the three
animals of this group that attained a high degree of mastery
of the problem would have been able to do so on the basis of
the 160 free trials alone. Moreover the initial record of the
group is 66.6 per cent., which is considerably above what
would have been secured if these choices had been distributed
according to chance. Two of the group made initial records
of 90 per cent., and one a perfect record of 100 per cent.;
moreover, two of these animals consistently made high scores
throughout the experiment. Evidently the initial values for
some rats at least have been effectively influenced by the
controlled runs of the training series.

Our results indicate that the given proportion and dis-
tribution of the controlled trials was effective in mastering
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the alternation problem especially during the early stages of
the learning process, but that the efficiency of these runs is
not as great as that of a corresponding number of free trials.
The experiment can not, however, be regarded as a decisive
test of the relative values of the two modes of procedure.

For other purposes the experiment with the group given
free choices was continued for a total of 1,250 trials for each
rat. At this point the group was given controlled and free
trials on alternate days for 20 days,—a total of 200 con-
trolled and free trials for each animal. The test was designed
to determine the efficacy of an extraneous control in the later
stages of mastery. The introduction of these 100 controlled
runs produced no noticeable effect upon the course of the
group graph. Neither was any effect apparent in the ma-
jority of the individual records. The scores of three rats
may have been slightly bettered, and those of two slightly
lowered. In general those animals that had developed
strong position habits were certainly not affected. Those
individuals that had developed no fixed scheme of response
may have been affected to some extent. The new mode of
procedure seemed to alter their normal mode of response,
and this induced variation might be either advantageous or
detrimental.

The influence of an external control in the learning process
constitutes a problem of which 'learning by being put through'
is a special case. Thorndike first employed this method and
found that it was ineffective. Subsequent experimentation,
with a few exceptions, has confirmed his results. In Thorn-
dike's experiment, the animals were relatively passive,—
the movements being both initiated and directed by the
experimenter. Our conditions differ from his in two respects:
our animals initiated their movements, and their activity was
controlled by mechanical means. Thorndike concluded that
the ineffectiveness of his method was due to the absence of a
motor impulse to be associated with the sensory situation.
He intimated that learning would have occurred if the animals
had actively participated in the reaction and initiated their
movements. Our results indicate that the presence of a
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motor impulse does not necessarily constitute a very favor-
able condition of learning.

Our procedure is more nearly identical with certain educa-
tional methods of instruction in vogue in teaching such acts
of skill as writing and dancing in which the subject is force-
fully guided by manual means.

Our problem also raises the theoretical question of the
value of errors or mistakes in the learning process,—a question
which has never received any extended discussion in the
literature on learning. It is usually assumed that errors have
a value in an adaptive problem in that they aid the quick
discovery of the proper means of solution. The greater the
amount of random movements,—the greater the exploration,
the sooner will the successful act be discovered. After the
solution has been discovered, however, general opinion would
probably contend that errors are no longer useful but actually
detrimental, inasmuch as they represent tendencies to action
which must be slowly eliminated by repeated trials.

Our provisional results do not support the above assump-
tion that errors are invariably detrimental in the process of
fixation; rather, they indicate that the process of fixing an
association may be hastened by the inhibition of wrong
responses. Given any problematical situation consisting of
two alternatives, it is possible that an animal may not always
react to these paths as two separate objects which have no
relation to each other; they may at times react to two diverging
paths as a unitary situation consisting of two related aspects.
In the latter event it is possible that the correct choice is
effective in part because the antagonistic tendency was
inhibited, as well as because the animal performed the proper
act. In such a situation, rejection and selection are relative
terms and the process of rejection will emphasize the act of
selection. The mere doing of a sequence of acts will tend to
associate them to some extent, but their fixation will be
further facilitated by the process of selection and rejection.
The situation may be envisaged more easily in the problem
of memorizing where mistakes when noted may be much more
effective in establishing the desired association than a con-
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siderable number of repetitions. The conception may also
explain in part the effectiveness of an active attitude in
memorizing; in the passive attitude the subject experiences the
items to be associated as they are presented; with the active
attitude the subject may either review the syllables previously
exposed or attempt to anticipate the coming ones. In either
case errors may be made and subsequently noted, and the
effectiveness of the method may be due in part to this process
of comparison of the proper associates as contrasted with the
erroneous suggestions.

In this paper we wish to refrain from any general conclu-
sions. Owing to the indecisiveness of our experiment, the
factual results must be accepted with caution. Granted their
validity, however, it is possible that an external control may
be effective in one type of problem and not in another. The
effectiveness of such a control may vary with the degree to
which it is used during the learning process. It is also con-
ceivable that an external control may be very effective when
utilized only at certain critical stages in the development of a
habit system. Miss Koch is now engaged in investigating
these questions with the use of the maze and the latch box
problem. She also plans to use human subjects with a
pencil maze and employ various modes of control including
that of verbal directions. This work has progressed to the
point where we are able to say that a limited amount of
control introduced at a certain stage of the learning is ex-
tremely effective in the mastery of the maze problem.


